Possible roles of microglial cells for neurotoxicity in clinical neurodegenerative diseases and experimental animal models.
Microglia has been demonstrated to play critical roles in various neurodegenerative disorders, such as Parkinson's disease (PD), Alzheimer's disease (AD), Huntington's disease (HD) as well as neuroinflammatory disorders including AIDS encephalitis, multiple sclerosis. In this manuscript, we review the possible roles of microglial cells in animal models of these clinical disorders and human clinical cases. Activated microglia has been demonstrated in various brain regions, such as the hippocampus, substantia nigra and cortex in PD, AD and HD. The contribution of microglial cells to these neurodegenerative disorders is supported by findings in animal experiments: (1) microglial activation precedes the neurodegenerative changes; (2) activated microglia surround the region that undergo neurodegeneration and phagocytose the degenerating cells; (3) activated microglia release neurotoxic molecules such as interleukin(IL)-1beta, IL-6, TNF-alpha, nitric oxide, reactive oxygen species; (4) inhibition of microglial activation leads to the amelioration of neurodegeneration, (5) microglia derived from aged animal exert more toxicity to neurons in an age-dependent fashion, in the same way neurodegenerative disorders occur. Although roles of activated microglia in those clinical disorders needs to be further investigated, these findings suggest that microglial cells may contribute to the progression of neurodegenerative changes as well as inflammation in the brain. Thus, the treatment to target microglial inhibition may help to develop the pharmaceutical approaches for those clinical disorders.